Phosphorus concentration in lakes is difficult to lower without adding extra materials, and modified lake sediments have the greatest environment-friendly potential for phosphorus removal. In this study, sediment samples were collected from the outlet of Yangtze River (the world's third longest river) in the Eastern part of Dongting Lake (OS) and the river estuary into Dongting Lake (ES) and subsequently modified with iron. Phosphorus-removal efficiency in different ionic strengths of the sediment samples were evaluated, and phosphorus sorption kinetics and isotherms were analyzed using pseudo-first-or pseudo-second-order models and Langmuir or Freundlich models, respectively. Results indicated that the modified sediment samples (MOS and MES) had higher removal efficiency (74.9%-89.2% for MOS and 58.9%-68.9% for MES) for phosphorus than the raw sediment samples (26.0%-34.3% for OS and 13.9%-20.1% for ES) in different ionic strengths. The pseudo-second-order model (R 2 >0.95) better described the sorption kinetics than the pseudo-first-order one, and the sorption capacities of the sediment samples were highly influenced by ionic strength, with low ionic strength being favorable for phosphorus uptake. Modified Langmuir models well-described phosphorus sorption (R 2 = 0.9049-0.9996). MOS and MES had higher maximum phosphorus uptake amounts (3.350 and 1.569 mg g -1 , respectively) than the other modified phosphorus sorption materials and may thus be potential sorbents for the purification of wastewater containing phosphate.
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